CLAIMS: 



What is claimed is: 



A flexible display device comprising^, 
a substrate; and_ 

active matrix ri4fif4ay frrH r plnn n nnnp]pH tn ^ } f\ ciaWr^Tp" 



The flexible display device as in claim 1 Wheiein !>aid tieiivtn*lal!ri}J disj 
backplane comprises a plurality of blocks mat' are deposited ontosaid-s«b§&ate. 

ThejLejaW^Hlsplay device as in claim 1 wherein said active matrix display 
back plane comprises a^plurality ofbl ocks th at a re deposited onto- a -u olariziim fill 

The flex\ble display device as in claim 2 wherein said display device conforms to 
a desired shape of an objlct which is planar when said flexible display device is attached to said 
object. 

5. The flexibleldisplay device as in claim 2 wherein said display device conforms to 
a desired shape of an object Which is non-planar when said flexible display device is attached to 
said object. 

6. The flexible di|play device as in claim 2 wherein each of said blocks comprises 
an active circuit element ^hicji drives a picture element. 

7. The flexible display device as in claim 2 further comprising: 
a display generation susstrate coupled to said active matrix backplane. 

^ ^g* The flexible display device as in claim 1 wherein said active matrix backplane 
comprises at least one electrode for each picture element. 
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^ \^ The flexible display device as in claim 1 wherein said active matrix display is 
conformal. 



10. The flexible display c^ce as in claim 1 wherein the substrate is flexible. 



' -ft: aVnTSThod of manufacturing a tlexible active matnx^disp'lay p^netroinpnsing : 

depositing a plurality of shaped blocks onto a flexible substrate, each said block Ja^s a 
pixel electrode thereon; and 

coupling electrically said plurality of blocks to form an active matrix^&ckplane. 

12. The method as in claim 1 1 wherein said display paneL^onforms to a desired shape 
of an object when said flexible display panel is attached to said object. 

13. The method as in claim 1 1 v therein each 0T said shaped blocks comprises an 
active circuit element which drives a picturaelemeflf. 

14. The method as in claim 1 1 funher comprising: 
a display generation substrate cpupled to said active matrix backplane. 

15. The method as in^faim 1 1 wherein said active matrix display backplane 
comprises at least one electnsrae for each picture element. 

16. The meuiod as in claim 1 1 wherein said active matrix display is conformal. 

17. T/ne method as in claim 1 1 wherein the flexible active matrix display panel 
comprises a/^ingle crystal silicon transmissive display. 

1 8. The method as in claim 1 1 wherein the flexible active matrix display panel^ 
comprises a reflective display. 
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le mexnoa as in claim 1 1 wherein the flexible active matrix display pangj 
comprises an organic light emitting diode. 

1 20. The method as in claim 1 1 therein the flexible^etfve matrix display panel 

2 comprises an inorganic light emitting diodp; 

1 21 . The method as inpkim 1 1 wherein the flexible active matrix display panel 

2 comprises upconvertjji^phosphor. 




^ N 54. The flexible display device as in claim zS^wherein said display device conforms 
to a desired shape of an object which is planar when said flexible display device is attached to 
said object. 

■ ^ 8^. The flexible display device as in claim ^.wherein said display device conforms 
to a desired shape of an object which is non-planar when said flexible display device is attached 
to said object. 

a circuit element which drives a picture element. 
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/ V?. The flexible display device as in claim 3fe further comprising: 
a display generation substrate coupled to said passive matrix backplane. 



•—**^28. Th e l leXlble display dtviu j as in lia im 11 wherein said passive matrix backplane 
has a picture element. 

29. The flexible display device as in claim 22 wherein said passive mafc^display i s 
conformal. 

30. The flexible display device as in claim 22 wherein the^ubstrate is flexible. 

31. A method of manufacturing ^flexible passive^matrix display panel comprising: 



depositing a plurality of shaped bloc 



ts /(nto a flexible substrate; and 



coupling electrically said plurality of mocks to form a passive matrix backplane. 

32. The method as in claim 31/wherein said display panel conforms to a desired shape 
of an object when said flexible disnl^y panel is attached to said object. 

33. The method as in claim 3 1 wherein each of said shaped blocks comprises a 
passive circuit element Which drives a picture element. 

34. The method as in claim 3 1 further comprising: 

a display generation substrate coupled to said passive matrix backplane. 

y5. The method as in claim 3 1 wherein said passive matrix display backplane has a 
pictyfe element. 

36. The method as in claim 3 1 wherein said passive matrix display is conformal. 
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37. The method as in claim 3 1 wherein the flexible passive matrix display panel 
comprises a single crystal silicon transmissive display. 

38. The method as in claim 3 1 wherein the flexible active matrix displaypanel 
comprises a single crystal silicon reflective display. 

39. The method as in claim 3 1 wherein the flexible passive Matrix display panel 
comprises an organic light emitting diode. 

40. The method as in claim 3 1 wherein the flexjJWe active matrix display panel 
comprises an inorganic light emitting die 

4 1 . The method as in claim 3 l%hep&n the flexible passive matrix display panel 
comprises upconverting phosphor. 

42. The method as in claim 31 wherein the flexible passive matrix display panel 
comprises dowpdonverting phosphor. 

43. A plurality of displaV device components comprising: 
a flexible substrate having atueast a first length; 

said flexible substrate havingla second length; and 

a plurality of display 3e?ree*G&mponents coupled to said flexible substrate, each of said 
display device components is separatee! h? at least a third length. 

44. The plurality of display aevice components as in claim 43 wherein each of said 
display device components is assembled into a separate display device. 
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45. The plurality ot display device components as in claim 43 wherein each of said 
flexible display device components has a backplane comprising a plurality of shaped blocks 

—4— 

46. The plurality of display device components as in claim 44 wherein said separate 
display device components confirm to a desired shape of an object which is non-planar when 
said separate display device is attached to said object. 

47. The plurality of display device components as in claim 45 wherein each of said 
shaped blocks comprises a circuit element which drives a picture element. 

48. The plurality of disp^y device components as in claim 44 wherein each of said 
display device components fopis a^oarate display backplane and a display generation substrate 
is coupled to each said separat| displWbackplane. 

49. The display (J6v|pe as i$ claim 48 wherein each said separate display backplane 
comprises at least one electrode for ea3h picture element. 

50. The display device as inlclaim 48 wherein each said display separate display 
backplane is a passive matrix display hi ckplane. 



5 1 . The display device as in 
matrix display backplane. 



;laim 48 wherein each said display backplane is an active 



52. The display device as in ;laim 43 wherein the second length of the substrate is 



continuous. 
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1 53. A method of manufacturing a plurality of display panels on a flexible substr^; 

2 said method comprising: 

3 creating a first display component on a first region of a flexiblg^tfSstrate, said flexible 

4 substrate having a first length and a second length; 

5 creating a second display componoAon a sepeffd region of said flexible substrate, said 

6 second region being disposed along at leastprfe of said first length and said second length from 

7 said first region by a third length, anfi'wherein said first region is for a first display panel of said 

8 plurality of display panels apeFsaid second region is for a second display panel of said plurality 

9 of display panels. 
CIS 
\\) 

$\ The method as in claim 53 further comprising: 

Ml 

\\k rbUing said flexible substrate through a weh prnpe^inp^app^TrmT — ■ 



-H ^ 1 A display device comprising: 

xj2 a flexible substrate; and 



a flexible reflective display backplane coupled to said flexible substrate. 



1 THe display device as in claim 55 wherein said flexible reflective display 

2 backplane compi^s a plurality of shaped blocks which are deposited onto said flexible 

3 substrate. 

1 57. Thl display device as in claim 56 wherein said display device conforms to a 

2 desired shape of anlobject when said flexible display device is attached to said object. 

> rip 

I l 58. The wp^ible display device as in claim 56 wherein each of said shaped blocks 

2 comprises a circuit element which drives a picture element. 
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^2 | a displaywneration substrate coupled to said flexible reflective display backplane. 

1 \^ ^SO. The display device as in clainfS^ wherein said flexible reflective display 

2 backplane comprises at least one electrode for each picture element. 

1 \^ The display device as in claim x 5& wherein said display is conformal. 

o 

1 \ ^ The display device as in claim*^ wherein said substrate has at least one recessed 

2 region, said recessed region is reflective. 

P 



* — 6T. A method ot processing a flexible substrate, said method comprising: / 
? j*2 moving a flexible substrate through at least one web process apparatus; 

in j/ 

r| dispensing a slurry containing a plurality of shaped objects onto sakWlexible substrate, 

in y 

a 4 said shaped objects being deposited onto receptor regions of said flexjtole substrate. 
Ill / 

hi 64. The method as in claim 63 wherein said flexible substrate moves at a rate of 5 

Q inches per minute to 100 inches per minu/eV . / 

m AY / 

1 65. The method as in claim 63\wh^m a display tape moves at a rate of 5 inches per 

2 minute to 100 inches per minute. X 

1 66. The method as in^faim 65 wherein the display tape comprises a material selected 

2 from the group of polyeth^ulfone (PES), polyethylene terephthalate, polycarbonate, 

3 polybutylene terephjkalate, polyphenylene sulfide (PPS), polypropylene, polyester, aramid, 

4 polyamide-imiffe (PAI), polyimide, aromatic polyimides, polyetherimide, metallic materials, 

5 aciyloffitrile butadiene styrene, and polyvinyl choloride. 
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1 67. A devicelfor continuously feeding a flexible substrate and a display tape through a 

2 production line to form adisplay panel comprising: 

3 a first drive belt disposed on a first plurality of support members to traverse a flexible 

4 substrate about a stationary boint; 

5 a second drive belt disposed on a second plurality of support members to traverse a 

6 display tape about the stationary point; 

7 said flexible substrate disposed on a first drive belt wherein the flexible substrate has 



8 apertures; 

a display tape deposited ton the second drive belt wherein the display tape has apertures; 
a slurry comprising a plurality of shaped blocks is placed onto the substrate; 
a container stores excess si* 

the first drive belt has adjustable fasteners corresponding to the apertures of the flexible 



m 

ID 

111 
ft) 

& 

3 5<3 

f3 substrate; 



the second drive belt has^adjust^ble listeners corresponding to the apertures of the 
Uf display tape; and 

the flexible substrate is coi 



It: 

16 



id t\ the display tape. 



1 68. The device of claim 67 wharein the flexible substrate is comprised of the material 

2 selected from the group consisting of glasslplastic, and silicon. 



1 69. The device of claim 67 wherein the display tape is comprised of the material 

2 selected from the group consisting of polyether sulfone (PES), polyester terephthalate, 

3 polycarbonate, polybutylene terephthalate, polVphenylene sulfide (PPS), polypropylene, 

4 polyester, aramid, polyamide-imide (PAI), pommide, aromatic polyimides, polyetherimide, 

5 metallic materials, acrylonitrile butadiene styrenL and polyvinyl chloride. 
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70. The device of claim 67 wherein said apertures of the substrate are about evenly 



71 . The device of claim 67 wherein said apertures of the display tape are about evenly 

spaced. 

72. The device of cl\im\6^ wherein the display tape has a top surface and a bottom 
surface and at least one of the to^fcifrface and bottom surface has a metalization film. 




73. The device of claim 67\vherein the display tape is heated. 



74. The device of claim 63 wnerein the display tape is patterned. 



75. A methodTof^ORtifltJOttsly feeding a flexible subsirate ana a display tape through, 
a production line to form a display panel comprising: 

moving a flexible substrate and a display tape; 

placing a slurry onto said flexible substrate said slurry having a plurality of shaped blocks 
which are designed to be received by receiving regions of said flexjirte substrate; 

coupling said flexible substrate to said <f i\pl/ty tape; 

coupling said flexible substrate to a bac 

said display tape comprises the matej^I selected from the group of polyether sulfone 
(PES), polyester terephthalate, polyc^bonate, polybutylene terephthalate, polyphenylene sulfide 
(PPS), polypropylene, polyes^aramid, polyamide-imide (PAI), polyimide, aromatic 
polyimides, polyetherinfide, metallic materials, acrylonitrile butadiene styrene, and polyvinyl 
chloride. 



r6. The method as in claim 75 wherein said display tape is flexible. 
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77. The method as in claim 75 wherein the display comprises an organic light 
emitting diode. 

78. The method as in claim 75 wherein the display comprises a light emitting diode. 

79. The method as in claim 75 wherein the display comprises ajmorganic light 
emitting diode. 

80. The method as in claim 75 wherein the displa^bmprises an organic light 
emitting diode. 



81 . The method as in claim 75whWen^ / the display comprises cholesteric liquid 



crystal. 



82. The method as in clajm 75 wherein the display comprises upconverting 
phosphorus. 

83. The metl>eJcl as in claim 75 wherein the display comprises downconverting 
phosphorus. 

84. /The method as in claim 75 wherein the display comprises electrophoretic 
material y 

85. The method as in claim 75 wherein the display comprises liquid crystal. 

86. The method as in claim 75 wherein the display comprises a polymer-dispersed 
liquid crystal. 
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1 87. A method of selectively placing an object onto a region of a substrate that forms a 

2 portion of a display panel, said method comprising: 

3 dispensing a slurry containing a plurality of shaped objects onto a substrate, said sj*£ped 

4 objects being deposited into recessed regions of the substrate; 

5 checking for empty recessed regions in the substrate; 

6 placing robotically an object into an empty recessed region of the^ubstrate. 



. 

HI 

m 

Hi 

Ui 



CIS 

2 



88. The method as in claim 87 further comprising coupling a display material to said 
substrate. 

89. The method as in claim 87 where in siid substrate is rigid 

90. The method as in claim 87 wherein said substrate is flexible. 

91 . The method as in c&im 87 wherein recessed regions are about a first size and 
about second size. 

92. The jarfethod as in claim 91 wherein an object of about a first size is dispensed in a 
slurry onto the^ubstrate, said at least one object is received into a region with a first size. 



1 y3. The method as in claim 92 wherein an object about the size of the region with a 

2 second size is dispensed in a slurry onto the substrate, said object is received into a region with a 
scond size. 
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94. ATnethod of placing objects onto a substrate, said method comprising: 
dispensing a slurry containing a plurality of shaped objects onto a substrate, ^ici shaped 

objects being deposited onto a first receptor region of said substrate; 

grasping at least one object with a robotic arm and depositing said 9rfe object onto a 
second receptor region of said substrate. 

95. The method as in claim 94 wherein said first receptor region is different in size 
than said second receptor region and both are recessed regj<ms in said substrate. 

96. The method as in claim ^wherein s/Ad one object is different in size than each of 
said shaped objects. 




97. The method as in claim 94*wherein said substrate is rigid. 

98. The method as in claim 94 wherein said substrate is flexible and is processed 
through support members in a/web process. 

99. The method as in claim 94 wherein the first receptor region of said substrate is the 
equivalent size to the second receptor region of said substrate. 

100. A method of depositing a display material through an in-line process on a flexible 
substrate tcyform a plurality of display panels, comprising the steps of: 

^positing a display material onto the flexible substrate in a first region of the flexible 
subst/ate; and 

depositing said display material on the flexible substrate in a second region of the flexible 
lbstrate, wherein said first region is for a first display panel and said second region is for a 
scond display panel or another portion of said first display panel. 
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101. The method as in claim 1 OOwKereiri abackplane is coupled to the flexible 
substrate. 

102. The method as in claim 100 wherein the backplane is flexible. 

103. The method as in claim 100 wherein the display comprises/a liquid crystal 




material. 

104. The method as in claim 100 wherein the displp^ material comprises an 
upc on verting phosphorus . 

105. The method as in claim l O^^erein the display material comprises a polymer- 
dispersed liquid crystal. 

106. The method as in claijn 100 wherein the display material comprises cholesteric 
liquid crystal. 

107. The meth^as in claim 100 wherein the patterning of the display material is by 
laser etching. 



108. Tne method as in claim 100 wherein the patterning of the display material is by an 



ink jet. 

A 09. The method as in claim 100 wherein the patterning of the display material is by 
scr^n printing. 

110. The method as in claim 100 wherein the patterning of the display material is by 
ieposition. 
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